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Introduction
In this report, methodologies of lean and six sigma will be investigated to discover ways for process improvement. Throughout the assignment, different types of methods and processes will be discussed in order to point out their importance to Lean manufacturing and to show how development is imperative within organisations that use Lean.
Lean aims and objectives
As a brief insight to lean, it was introduced in the 1940’s by the car manufacturing company, Toyota. The company based in Japan came up with a strategy to reduce processes that didn’t convey value to the end product in their manufacturing line. By implementing this idea, Toyota discovered a huge amount of success in reaching enhancements in productivity, cost efficiency and reducing the overall of cycle time in production. The processes of Lean are now used in the majority of organisations around the world and it spreads across many different industries. Toyota alone changed the manufacturing world and had a massive impact on how systems operate globally in the current times.
In a Lean system, there are 5 main principles, these principles are as listed. 
1. Identifying the Value
2. Mapping the value stream
3. Making the process flow
4. Outlining the pull from the customer
5. Continuous Improvement.                                
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 (Kanbanize, 2021)

Identifying the value – When a customer approaches a company to produce a certain job for them,  following lean principles, the company will listen to the customers’ needs and demands so that they can identify the value of the product. “The value lies in the problem you are trying to solve for the customer. More specifically, in the part of the solution that your customer is actively willing to pay. Any other activity or process that doesn’t bring value to the end product is considered waste.” (Kanbanize, 2021)  A Customer looks for a producer that can give them what they want specifically so by realising what the significance of the product is, it helps eliminate any unnecessary processes.
Mapping the value stream- This principle is all about analysing the workflow within the company. The map contains every single process, action and person that will participate in creating the end result and deliver it to the customer. When mapping the value stream, it helps figure out what processes will be wasteful, what procedures bring no value and it also aids a company to decide what developments will be value adding. Implementing this principle will confirm where value is being created. To conclude, the map helps an organisation choose what section is responsible for a certain part of the production in order to perfect the product enough to satisfy the customer when it is completed and sent. 
Making the process flow- Once the removal of wastes from the value stream is finalised, the next principle of lean would be making the process flow. This would enhance the process, ensuring there are no disruptions or stoppages as the production goes on. The best ways to guarantee that the next steps taken for value adding would be “breaking down steps, reconfiguring the production steps, levelling out the workload, creating cross-functional departments, and training employees to be multi-skilled and adaptive.” (Doanh Do, 2017)
Outlining the pull from the customer- With a sustainable and successful process flow, the likelihood of the product being made before the customer requires it becomes greater. By perfecting this principle, it makes life easier for an organisation to deliver goods when needed in a shorter time space and this allows a customer to pull the manufactured goods from the producer if they needed it faster. All of the above means that products do not need to be machined in advance and it also means that stock material will not be piled up. This saves money for the provider and buyer due to the fact that it will not create an expensive inventory.
Continuous improvement- The last 4 steps are imperative but continuous improvement is inevitably the most important part of the lean principles. Without continuous improvement the process becomes pointless. The importance of not settling for a stagnant production system is pivotal to a successful system of manufacturing within organisations and there are plenty of ways to continuously improve. Some of these include engaging with the employees within the company, ensuring that they are applicable and well trained to follow lean ways so that they can implement it into the production. Another way would be to improve customer service each working week because the better the customer is treated, the more likely they will always buy from a certain producer. This involves aspects such as achieving delivery time consistently etc. With continuous improvement, manufacturers can keep the competitive edge over their rivals and that is the main goal for any organisation. 
The Limitations of Lean
Following a lean system doesn’t always come with advantages. There are disadvantages and limitations...
Equipment failure- when following the lean system, machinery will be in use most of the working week. Depending on a company’s shift pattern and demand in work, machinery could possibly be run Monday to Friday over the course of 3 shifts consisting of days, afternoons, nights and then overtime or weekend shift. With all this time that the machines are running, it’s inevitable that at one point in the week, a machine will need to be looked at due to a problem. If a machine breaks down or a machine becomes inconsistent, it could cause the production to fall behind creating a lag in the whole process within the workshop and in some cases this can be catastrophic for a company. The machinery must be fixed immediately in order to keep the process following. To prevent the likelihood of break downs, it is always imperative to stay consistent with machine inspections and overall maintenance.
Employees- When introducing a lean system to employees, it is vital that they are trained enough to the extent where they become adequate and well-skilled. This is because following a lean system can be very challenging and it requires consistency within the workplace. If employees aren’t trained to follow suit, it creates a problem for a company, this can lead to many problems such as other employees becoming dissatisfied with the whole process due to a minority of employees being less efficient. It can also lead to employees refusing to follow the system that is being introduced and to prevent this; senior management should implement better ways of introducing the methods and come up with better strategies to push for morale being at a sustainable level within the company. “Having good managers that can help support and persuade the change from one technique to another can be helpful.” – Planet-together, 7/10/18
Deliveries- “In correlation with equipment failure, lean manufacturing can lead to delivery inconsistencies. Using lean techniques means that you have a smaller error margin. If your supply deliveries are late, you may not have enough raw materials to meet your customer demands, leading to late deliveries. This disadvantage can hinder customer relationships, push customers towards your competitors, and cost you revenue.”- Planet-together, 7/10/18
Poke-Yoke
[image: Poka Yoke 6 Principles of Mistaeproofing]Consistency within the lean cycle can prove to be extremely difficult for some companies. In Toyota, an engineer called Shigeo Shingo came up with a technique for mistake proofing for quality control and this technique is known as “poke-yoke.” This technique was set out to ensure prevention of defects within a company during the course of manufacturing that come from human error. Poke-yoke can help companies identify errors and then eliminate the possibility before it can occur. 

	




	(RNA Automation. 25/01/19)



Six Sigma Methodologies and objectives
When companies look for improvement methods, Six Sigma is another stand out methodology that they follow. Six Sigma is an extremely popular technique to create quality control within a manufacturing workplace. The methodology was introduced in 1986 by Motorola, Inc and they found that by using data which was collected, they could review the data to limit any inaccuracies within their system. 
“Six Sigma emphasizes cycle-time improvement while at the same time reducing manufacturing defects to a level of no more than 3.4 occurrences per million units or events. In other words, the system is a method to work faster with fewer mistakes.”- Adam Hayes, 28/11/2020
The method of Six Sigma is now seen as a philosophy to enhance the management within a business so that vital things such as customer requirements are met, customer relationships improve and making services sustainable can be focused on. It also embodies a system where developments can be focused on from a statistical point and then a business can scan the data so they can identify what is going wrong and where the origin of problem can be found. “It advocates for qualitative measurements of success over qualitative markers.” –Adam Hayes, 28/11/2020
5 steps of Six Sigma
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(Sensei, 29/01/21)
Define- The first step of the Six Sigma process is Define and you define the problem by producing a problem statement and then come up with goal statement. These two statements will identify what has gone wrong and what is aimed to be achieved next. A process map should then be developed to outline the route that the company will go down in order to succeed and the process to success should include meeting the customer requirements in order to reach customer satisfaction. Informing every employee is a must in order to get it right.
Measure- This process is all about quantifying the issue and this is done by collecting as much data as possible in order to categorise what the customer really wants. This could be aspects such as improving product quality or the reduction of production period. When measuring and collecting the data, it is imperative that it is reliable and useful data because valuable time will be wasted and it will again create more of problem.
Analyse – The third step would be to analyse the problem and what is the root cause of the error. A company should analyse the data they’ve collected and really discuss why they are seeing the error or errors occur within the production system. Once verifying the causes of the problem and it is important that the right solution is selected in order to improve and to ensure accuracy in the next step. Tools such as value stream mapping and Ishikawa diagrams can be used to help the analysis.
Improve- This next step is all about implementing the findings and using a solution to improve the process. The solution selecting must be the best to fit the customer requirements because sometimes, even though a company can find improvement, the standard of improvement can prove to not be adequate enough for the customer needs. The solution should outline thoroughly what the customer expects and it should solidly meet the specification set out by the customer. The improvement method should be structured well and produced to the point where the product hits perfection.
Control – The final step concludes of maintaining and continuing improvement. The problem that was originally identified is fixed and the method of improvement is implemented. To ensure the process is maintained, a company should focus on coming up with a way it can be monitored so that any defects can be easily and quickly reacted to. This can be done by documenting data throughout the system and applying improvements elsewhere to the system so that it can be enhanced further. 
An example of a company using Six Sigma would be Microsoft, Inc. The company started to find some errors within their system and using methods such as root cause analysis and data analysis, they managed to fix the problem they encountered. “Using Six Sigma methodologies, the teams executed eradication initiatives of the defects. As a result, remediation of defects improved by 40% within the first year. The mean or average time between server failures improved from 18 days to 125 days. As a result of Six Sigma, Microsoft improved the availability of its servers, boosted customer productivity, and increased customer satisfaction.”- Adam Hayes, 28/11/2020
Combination of lean and Six Sigma
Lean Six Sigma methodology is a blend of the two processes and when put together, it is seen as a very powerful method for process improvement. When combined, it reduces waste and defects in a process but it also ensures a change in the culture in companies. There are 5 Lean Six Sigma principles that are followed and these principles consist of: 
1. Focus on the customer- Prioritising the customer is the first step and it’s all about establishing a sustainable level of quality. Also, this step identifies the importance of sticking to the customer requirements.

2. Mapping the value stream- This step consists of planning the improvement process step by step using data driven values, focusing on where value can be added and where non value appears in order to discover the root cause.


3. Removing waste- This is discovering and then reducing non value steps that get in the way of the improvement. It can be achieved by establishing a better practice for the section where the non-value is found and making it more precise or value adding.
 
4. Communication within the workplace- Every employee from CEO to apprentice in a company must understand the process flow and deeply consider the processes put in place for the organisation to strive in business. Communication throughout will lead to a more structured and efficient workflow.


5. [bookmark: _GoBack]Developing a change and flexibility culture- Six Sigma brings change into companies and employees should be consistent in finding new ways to remove waste and keep the work flow at a sustainable pace. Using data, they can adjust and pass on the change throughout the workplace. Following the Lean Six Sigma methodology optimises process improvement. 
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